Complex Numbers 


Throughout the following, assume that z = a + bi = re’® is an arbitrary complex number 
with a, b, r, and ¢ real (r > 0). Also assume that c is an arbitrary real number. These same 
assumptions apply if symbols are subscripted (e.g., z1 = a1 + bi1, etc). 


Real and imaginary parts 
z=at+bi a = R(z) b= Sle) |z| = Va? + B2 
Addition, subtraction, and multiplication (division later) 
21 £ 22 = (a, £az) + (db) + be)i 2122 = (G12 — byb2) + (aib2 + agh1)i 


P=-1 iz=b-ai  cz=(ca)+ (cb) 
Complex conjugate 
z=a-—bi R(z*) = RK(z) $(2*) = —S(z) Cac VSHs (He 
(Gras) Se-e ss, (2123) = 2125 (21/25)" = 21/25 
R(z) = (z+ 27) /2 Sel = 6 = 2 720) [Zest 


Division 
yp eatigese7 ie) l/ji=-i 


ZY Ries a a2 + by be Es bi a9 = a1 bo . 
> «| ——<$— SEES — a 
2 |Z)? as + 05 as + 05 





Magnitudes 

Jz122| = |zilfz2] [zn/zal=lail/lel  lzT= lal le] = II 

||21] — [Zeal] S 21 + 22] S [za] + [20 
Euler’s identity 
e'® = cos(¢) + isin(¢) e'? — cos(#) — isin(d) = (e”)* 

cos(g) = (ec +e7")/2 — sin(g) = (e"* —e*)/(2t)—e"*| = 1 
Polar representation 
z=atbi=re® a =rcos(¢) b=rsin(¢) r=Va?+0? =|z| tan(@) = b/a 


22 = Tyree +92) 21/22 = (11 /r2)ee1—%) 2° = rel?) z*=re? 


